The prevalence of idiopathic normal-pressure hydrocephalus (NPH) in a community was investigated by retrospective analysis of data from a previous community-based study of 170 randomly selected elderly residents aged 65 years or older. Magnetic resonance (MR) images of the subjects were reviewed for the specific structural features of idiopathic NPH, i.e. ventricular enlargement and narrow cerebrospinal fluid (CSF) space at high convexity and high midline areas. The clinical features of idiopathic NPH, gait disturbance, urinary incontinence, and cognitive impairment, were evaluated on the basis of records of the subjects' neurological examinations, a health questionnaire, the Mini-Mental State Examination, and Clinical Dementia Rating. Thirteen of the 170 subjects showed lateral ventricular enlargement greater than 0.3 on Evans' index. Five subjects (2.9%) demonstrated both ventricular enlargement and narrow CSF space at the high convexity/midline. All five subjects with these MR imaging signs had cognitive impairment, one had gait disturbance, and one had urinary incontinence. The present study found 2.9% of community-dwelling elderly subjects showed radiological and clinical features consistent with idiopathic NPH.
Introduction
Normal-pressure hydrocephalus (NPH) is a neurological disorder characterized by the clinical triad of gait disturbance, mental deterioration, and urinary incontinence, which are reversible with ventricular shunting. 1, 5) NPH can be divided into two types, secondary NPH and idiopathic NPH. Secondary NPH may develop as a result of abnormalities of the arachnoid, such as those occurring after subarachnoid hemorrhage, meningitis, cranial trauma, or intracranial surgery. Idiopathic NPH reportedly accounts for one third of cases of NPH, 2, 12) but the epidemiology has not been fully analyzed. The incidence was estimated as 2.2 per million of the population of the Dutch capital, Amsterdam. 12) The results of a door-to-door survey indicated a prevalence of 0.4% among people over the age of 65 years living in German villages. 11) However, these studies had methodological limitations, so an extensive community-based study is required to clarify the prevalence of idiopathic NPH.
The present study retrospectively analyzed the data from a previous community-based study performed in a rural town in Japan.
Materials and Methods
One hundred seventy elderly residents aged 65 years or older were randomly selected from the town of Tajiri, which is a typical agricultural town located in Miyagi Prefecture in the northern part of Japan, as previously described. 7) Briefly, 2516 elderly residents of the town aged over 65 years were targeted initially. In the first phase, a total of 2352 respondents completed a health questionnaire that included questions about past medical history and activities of daily living. In the second phase in 1992, 240 elderly people were randomly selected from the first survey population (n ＝ 2352), adjusted for age and sex, and requested to undergo magnetic resonance 6) were also determined based on the results of the neuropsychological tests, interviews with family members, and the daily observations of the subjects' clinicians and health workers. MR imaging used an MRVectra 0.5 T scanner (GE-YMS, Hino, Tokyo). Ventricular enlargement and narrow cerebrospinal fluid (CSF) space at the high convexity/midline were evaluated, as important radiological features of idiopathic NPH. 3, 8, 13) Assessment of lateral ventricular enlargement was first performed using the Evans' index ( Fig. 1) , the maximum width of the frontal horns divided by the maximum inner width of the skull, calculated manually (by K.H.) from the axial T 1 -weighted MR images (repetition time/echo time 300/15 msec). For patients with an Evans' index of 0.3 or greater, narrowing of the CSF space at the high convexity and high midline areas, defined as decrease of the CSF spaces in the superior convexity and interhemispheric subarachnoid spaces disproportionate to enlarged ventricles and/or widened sylvian fissures (Fig. 1) , was visually assessed independently by two neurologists unaware of the clinical data on coronal T 1 -weighted MR images, and agreement was required for a positive finding.
Absence of a history of significant intracranial diseases that could cause NPH was confirmed from the responses to the questionnaire. Subjects were assessed for the triad of NPH. 2, 9, 10) Presence of gait disturbance or urinary incontinence was determined based on the results of the neurological examination and the responses to the questionnaire. Cognitive impairment was regarded as present in subjects with either a total MMSE score of 23 or less, or a CDR of 0.5 (very mild dementia) or worse.
Results
The mean age of the 170 subjects who underwent MR imaging was 72.4 years; 76 of these subjects (44.7%) were male. Thirteen of the 170 subjects (7.6%; 95% confidence interval [CI] ＝ 4.1-12.7%) had Evans' indices greater than 0.3. Five subjects (2.9%; 95% CI ＝ 1.0-6.7%) had Evans' indices greater than 0.3 and narrow CSF space at the high convexity/midline. The interrater reliability of the assessment of narrow CSF space at the high convexity/midline was 0.675 (substantial), as expressed by the Kappa index. All five subjects with both MR imaging signs of idiopathic NPH had cognitive impairment, one had gait disturbance, and one had urinary incontinence (Table 1) .
Discussion
The present study found the prevalence of Prevalence of Idiopathic NPH in a Rural Community in Japan idiopathic NPH was 2.9% in a community-dwelling population aged over 65 years (5 of 170 subjects).
This study does have some limitations. First, there may be exclusion bias, as some of the original randomly selected subjects were unable to undergo MR imaging due to physical problems. These subjects may have high risk of idiopathic NPH. Second, the retrospective nature of this study may have resulted in a detection bias in the questionnaire and neurological examination, which may not have very high sensitivity and specificity. Neither CSF tap test nor shunt surgery was undertaken, so no definite diagnosis of idiopathic NPH was possible.
Despite these limitations, the results of the present study suggest that there may be a significant number of people in communities who have idiopathic NPH but are overlooked or misdiagnosed as a result of non-specific clinical features. A further prospective community-based study including specific diagnostic measures such as the CSF tap test is needed.
Commentary
Idiopathic normal pressure hydrocephalus (iNPH) is becoming more and more important in the rapid aging of Japanese society. The guidelines for management of iNPH was published in 2004 1) in Japanese and the English version was published in 2008. 2) One of the important issues in the Japanese guidelines is attention to the MRI-based diagnosis, which indicates the diagnostic importance of tightness in the high convexity and midline regions in elderly patients. This paper is important in revealing the prevalence of iNPH in the community-dwelling elderly population by using MRI-based diagnosis. The authors found that about 3 percent of elderly subjects aged 65 years or more in the local community showed radiological and clinical features consistent with iNPH. This indicates that iNPH should be included in the differential diagnosis of elderly patients having gait disturbance, dementia, or urinary incontinence.
